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(54) POP-UP PHOTOGRAPHIC LENS SYSTEM FOR DIGITAL CAMERA OR THE 
LIKE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pop-up photographic lens system 
capable of securing the thinning of a digital camera or a mobile telephone even in 
the case of mounting a zoom lens having a large zoom ratio by making a part of a 
photographic lens pop up from one surface of a main body at the time of 
photographing. 

SOLUTION: The photographic lens 15 is housed so that its optical axis may be 
positioned in the up-and-down direction of a digital camera body. An objective 1 is 
attached to the edge of the inner surface of a cover 9and a reflection mirror 1 1 is 
provided on the inner surface of the cover 9. The cover 9 is opened/closed with a 
hinge 8 as a fulcrumand energized in an opening direction by a member not 
illustrated. By performing operation for releasing the edge of the cover 9the cover 
9 pops up by energizing force. The optical axis of the photographic lens system is 
arranged in parallel with the thickness of the digital cameraand optical path length 
is secured at a pop-up partso that the lens system having the large zoom ratio 
can be mounted on the thin camera. 



CLAIMS 



[Claim(s)] 

[Claim 1]When making a taking-lens system build in a main part of a digital camera 
and a camera is establishedArrange so that the optic axis may become right- 
angled to the direction of a photographic subjectand a taking-lens end is made to 
project outside a digital camera side at the time of photographyA pop-up taking- 
lens system in a digital camera forming a reflector or prism which changes an 
optical path from a photographic subject into the projection part inside 
abbreviated 90 degreeschanging an optical path from a photographic subject 
abbreviated 90 degrees to the direction of a photographic subjectand leading in a 
digital camera. 

[Claim 2]When an object lens or the object side lens of a specified number is 
arranged to a front side of a reflector or prism and a taking-lens end pops upA 
pop-up taking-lens system in the digital camera according to claim 1 constituting 
so that an optic axis of a stored object lens or the object side lens of a specified 
number may be suitable in the direction of a photographic subject. 
[Claim 3]A pop-up taking-lens system in the digital camera according to claim 1 or 
2 having unified a strobe light part and an end of a taking lensand constituting at 
the time of photography so that said strobe light part and an end of a taking lens 
may project outside a digital camera side. 

[Claim 4]When making a taking-lens system build in a mobile phone machine body 
and a mobile phone machine is established in the state where a picture display 
surface can be faced squarelyWhen it has arranged so that the optic axis may 
become right-angled to the direction of a photographic subjectand photographing 
mode is chosenMake a taking-lens end project outside a mobile phone machine 
sideand a reflector or prism which changes an optical path from a photographic 
subject into the projection part inside abbreviated 90 degrees is formedA pop-up 
taking-lens system in a mobile phone machine changing an optical path from a 
photographic subject abbreviated 90 degrees to the direction of a photographic 
subjectand leading to the mobile phone inside of a plane. 

[Claim 5]When making a taking-lens system build in a mobile phone machine body 
and a mobile phone machine is established in the state where a picture display 
surface can be faced squarelyWhen have arranged so that the optic axis may 
become right-angled to the direction of a photographic subjectand said taking-lens 
end is carried in a rotating memberthis rotating member is attached to the whole 
surface of a mobile phone machine and photographing mode is chosenMake a 
taking-lens end project outside said rotating memberand a reflector or prism which 
changes an optical path from a photographic subject into the projection part inside 
abbreviated 90 degrees is formedA pop-up taking-lens system in a mobile phone 
machine constituting so that the direction of a photographic subject to take in can 
be set as an arbitrary angle by rotation of said rotating memberwhile changing an 
optical path from a photographic subject abbreviated 90 degrees to the direction 



of a photographic subject and leading in a mobile phone machine body. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In mobile phone machines which contain a taking-lens 
systemsuch as a digital camera and a cellular phonethis invention relates to the 
taking-lens system of the form which pops up the part at the time of photography. 
[0002] 

[Description of the Prior Art]The miniaturization of the digital camera is 
progressing further. In order to secure the portability of a camera also not only 
including a digital camera but a film-based camerait is preferred to have thin shape 
as small as possible. As a digital camera into which the direction of a lens system 
is changeablethe whole lens system is changed into the downward state at the 
time of carryingand the thing of the type rotated to the photographic subject or 
photography person side at the time of photography exists. A lens system does 
not rotate so that it may project from a camera outside at the time of 
photographyand this digital camera does not change the outside of the camera at 
the time of carrying and photography. It is a mechanism for photoing not only the 
photographic subject chisel that meets but oneselfand is because it is not taking 
into consideration using small shape further for portability. 
[0003] 

[Problem(s) to be Solved by the Invention]A flash plate exists as what pops up in a 
digital camera at the time of photography. Although it may say that popping up a 
flash plate miniaturizes the shape of a camera a littlefrom the reasons of a 
designor a lensa luminescent light line is detachedKERARE is preventedthe whole 
emitting parts jump out to the up sideand the part does not jump out of the 
structure. As compared with the thickness of a camera bodysince it is shortthe 
pop-up of the whole emitting parts of the length of the optic axis of a flash plate 
light-emitting part is attained. 

[0004]On the other handsince the length of the optic axis of a taking-lens system 
in which zoom is possible becomes long as compared with the thickness of the 
main part of a digital camerait cannot pop up the whole taking-lens system. By 
usually storing the purpose of this invention in the thin main partand popping up 
some taking lenses from the main part whole surface at the time of 
photographyEven when it carries a zoom lensit is in providing the pop-up taking- 
lens system which can secure thin-type-izing of a digital camera or a mobile 
phone machineand a miniaturization. 
[0005] 

[Means for Solving the Problem]In order to attain said purposea pop-up taking- 
lens camera by this inventionWhen making a taking-lens system build in a main 
part of a digital camera and a camera is establishedArrange so that the optic axis 



may become right-angled to the direction of a photographic subjectand a taking- 
lens end is made to project outside a digital camera side at the time of 
photographyA reflector or prism into which an optical path from a photographic 
subject is changed abbreviated 90 degrees is formed in the projection part 
insideand it is constituted so that an optical path from a photographic subject may 
be changed abbreviated 90 degrees to the direction of a photographic subject and 
it may lead in a digital camera. This invention arranges an object lens or the object 
side lens of a specified number to a front side of a reflector or prism in the above- 
mentioned compositionand when a taking-lens end pops upit is constituted so that 
an optic axis of a stored object lens or the object side lens of a specified number 
may be suitable in the direction of a photographic subject. Furthermorethis 
invention unifies a strobe light part and an end of a taking lens in the above- 
mentioned compositionand at the time of photographyit is constituted so that said 
strobe light part and an end of a taking lens may project outside a digital camera 
side. When this invention makes a taking-lens system build in a mobile phone 
machine body and a mobile phone machine is furthermore established in the state 
where a picture display surface can be faced squarelyWhen it has arranged so that 
the optic axis may become right-angled to the direction of a photographic 
subjectand photographing mode is chosenA taking-lens end is made to project 
outside a mobile phone machine sideand a reflector or prism which changes an 
optical path from a photographic subject into the projection part inside 
abbreviated 90 degrees is formedand it is constituted so that an optical path from 
a photographic subject may be changed abbreviated 90 degrees to the direction of 
a photographic subject and it may lead to the mobile phone inside of a plane. When 
this invention makes a taking-lens system build in a mobile phone machine body 
and a mobile phone machine is established in the state where a picture display 
surface can be faced squarelyWhen have arranged so that the optic axis may 
become right-angled to the direction of a photographic subjectand said taking-lens 
end is carried in a rotating memberthis rotating member is attached to the whole 
surface of a mobile phone machine and photographing mode is chosenMake a 
taking-lens end project outside said rotating memberand a reflector or prism which 
changes an optical path from a photographic subject into the projection part inside 
abbreviated 90 degrees is formedWhile changing an optical path from a 
photographic subject abbreviated 90 degrees to the direction of a photographic 
subject and leading in a mobile phone machine bodyit is constituted so that the 
direction of a photographic subject to take in can be set as an arbitrary angle by 
rotation of said rotating member. 
[0006] 

[Embodiment of the Invention]Hereafterwith reference to drawingsan embodiment 
of the invention is described in detail. Drawing 1 is a sectional view for explaining 
the outline of a pop-up taking-lens system by this inventionand (a) shows the 
state where (b) popped up the state where it storedrespectively. The thickness of 
a digital camera is a size between the digital camera body front 12a and the digital 
camera body rear face 12b. The taking lens 15 is stored so that the optic axis may 



become a sliding direction to the thickness of a camera bodyand it comprises the 
object lens 1the variable power lens 2the focus lens 3and other lenses. CCD4 
which is an image sensor is arranged at the rear of the focus lens 3. 
[0007]The focus lens 3 is supported by the arm 7 and the female screw 6b is [ end 
of the arm 7 ] united. The female screw 6b is screwed with the leading screw 6a. 
The end of the leading screw 6a is fixed to the axis of the motor Sand the roll 
control of the motor 5 is carried out according to the instructions from the control 
circuit which is not illustrated. By the drive of the motor 5the focus lens 3 moves 
an optic axis to a cross directionand focusing operation is performed. An optic axis 
can be moved forward and backward like a focus lens with the drive mechanism 
which does not illustrate the variable power lens 2eitherandtherebya zoom ratio 
can be changed. 

[0008]The object lens 1 of the taking lens 15 is attached at the tip of an inner 
surface of the lid 9and the reflective mirror 1 1 is further formed in the inner 
surface of the lid 9. The lid 9 can open and close the hinge 8 at a fulcrumand is 
made to energize it by the member which is not illustrated by the opening 
direction. Drawing 1 (a) shows the state where the end (lid part) of the taking lens 
15 was closedand the tip of the lid 9 has stopped it in the upper bed part of the 
front face 12a of a digital camera. If operation for releasing the tip of the lid 9 is 
performedas energizing force shows to drawing 1 (b)the lid 9 will pop up. 
[0009]The optic axis which the object lens 1 forms in the state of pop-up serves 
as the direction 18 of a photographic subjectand the same directionit passes along 
the object lens land is reflected by the reflective mirror 1 land the light from a 
photographic subject is drawn downward right-angled. It will project outside the 
upper surface of a digital camera body by pop-up of lid 9 portion. The optic axis 
which the variable power lens 2 and the focus lens 3 which constitute most taking 
lenses 15and other lenses make is a sliding direction of a digital camera bodyand is 
rectangular directions to the direction 18 of a photographic subject. Thereforeit 
becomes possible to make the large taking-lens system of the zoom ratio which 
needs a long optical path build in a thin digital camera. 

[0010jAlthough an above embodiment is an example which has arranged the object 
lens in front of a reflective mirrorit may be arranged to the backside of a reflective 
mirror. In this caseonly a reflective mirror is attached to the lid which pops up. 
Prism may be arranged instead of a reflective mirror. Although the taking-lens 
portion except an object lens showed the example made to build in a sliding 
direction to a digital camera bodyit may be made to build in a longitudinal direction. 
In this casea reflective mirror will be added further. When the portion which pops 
up is provided in the side of a digital camerathe taking-lens portion except an 
object lens can be provided in a longitudinal direction to a digital camera body by 
one reflective mirror. 

[001 1] Drawing 2 is an outline view of the digital camera which applied the pop-up 
taking-lens system. This embodiment is unifying the portion which pops up in the 
part and the strobe light part 14 of the taking lens 15. By operating the main 
switch 16while this operation is interlocked with and the strobe light part 14 and 



some taking lenses 15 pop upthe power supply of a digital camera also serves as 
one. In ending photographyit can close by pushing in the portion which popped up 
from a topand the power supply of a digital camera turns off. 

[001 2] Although the operation which pops up is interlocked with the electric power 
switchthe structure which pops up without making it an electric power switch 
interlocked with is also possible. 

[0013] Drawing 3 is a figure for explaining the cellular phone which applied the pop- 
up taking-lens system. The camera 21 is installed in the side of the button switch 
side portion of the flip type cellular phone 20. Some taking lenses 23 are attached 
to the fitting part 22a of the rotary part 22and it is pivotable. The state where the 
sectional view which that of the operation which pops up at a fulcrum is the same 
as that of drawing l and popped up to drawing 3 (c) stored the hinge 25 to drawing 
3_(d) is shownrespectively. 

[0014]It is possible to change bearing of the exposure axis 360 degreesas shown in 
25without moving the cellular phone 20 by the rotary part 22since it is pivotable. 
By the angle sensor (not shown) which rotatedan angle is detecteda part of 
picture can be cut off and it can also be erected. The pop-up portion of the taking 
lens 23 can also be provided in the upper surface or the side by the side of a liquid 
crystal display section. An object lens can also be arranged to the backside of a 
reflective mirror. Since the optic axis of the principal part of a taking lens can be 
arranged to the cross direction of the cellular phone 20or a sliding directionin the 
cellular phone of which thinness is requiredit becomes a still more effective 
structure. 
[0015] 

[Effect of the Invention]As mentioned abovewhen this invention makes a taking- 
lens system build in the main part of a digital camera as explained and a camera is 
establishedArrange so that the optic axis may become right-angled to the 
direction of a photographic subjectand a taking-lens end is made to project 
outside a digital camera side at the time of photographyThe reflector or prism into 
which the optical path from a photographic subject is changed abbreviated 90 
degrees is formed in the projection part insidethe optical path from a photographic 
subject is changed abbreviated 90 degrees to the direction of a photographic 
subjectand it leads in a digital camera. Thereforewhen lens length carries the zoom 
lens which becomes largemuch more thin-type-izing of a digital camera and a 
miniaturization can be attained. Even when adopting a zoom camerait becomes 
possible to carry in the cellular phone thin-type-izedand bearing of the exposure 
axis can be changed 360 degreeswithout moving a cellular phone. Since this 
invention has the feature in a part of taking-lens system popping up on the 
camera body outside and light path length is further earned in the portion which 
popped uplf it is a body of the same outside as compared with the thing of a type 
which bends an optical path by the reflective mirror built in in the camerait will 
become possible to carry a taking lens with a larger zoom ratio. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining the outline of a pop-up taking-lens 
system by this inventionand (a) shows the state where (b) popped up the state 
where it storedrespectively. 

[Drawing 2] It is an outline view of the digital camera which applied the pop-up 
taking-lens system. 

[Drawing 3] It is a figure for explaining the cellular phone which applied the pop-up 
taking-lens system. 
[Description of Notations] 

1 Object lens 

2 Variable power lens 

3 Focus lens 

4 CCD 

5 Motor 

6a Leading screw 
6b Female screw 

7 Arm 

8 and 25 Hinge 

9 and 24 Lid 

1 1 Reflective mirror 

12a Digital camera body front 

12b Digital camera body rear face 

13 Release button 

1 4 Strobe light part 
1523 taking lenses 

1 7 Digital camera 

20 Cellular phone 

21 Camera 

22 Rotary part 
22a Fitting part 



